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The present invention relates to a composite 
polymeric electrolyte, in particular for use in light- 
weight electrochemical accumulators. 

At the present state of art the use of complex 
compounds formed of polymeric components, e.g. li- 5 
thium salts, such as electrolytic membranes for man- 
ufacturing electrochemical thin-layer devices (for ex- 
ample accumulators or optical detectors) is known. 
The use of such complex compounds Is. however, lim- 
ited in part by the operating temperature generally io 
higher than 80*'C and by the chemical action to the 
used electrode materials, in particular to lithium. The 
high temperature is bound to the transport mecha- 
nism which requires a polymeric structure having an 
amorphous state to a certain extent which is reached is 
only above 80°C in the known systems. 
The reactivity to the electrode materials is bound to 
the presence of impurities (for example, water and/or 
solvents having low boiling point) which can hardly be 
eliminated by means of simple purification systems. It 20 
is then very important to find alternate materials lead- 
ing to an increase of the electrical conductivity and 
thermal stability of the polymeric electrolytes. 

According to the invention it is provided a modi- 
fication of the known systems by the addition of cer- 25 
amic dust (preferably crystal zeolites, usually referred 
to as "molecular sieves" whose general formula is 

Me^n(A102)x (Si02)y.xH20, where Me = K. Na, Ca 

and X, y and n are integers). If such sieves have suit- 
able dimensions and concentrations (for example, 30 
type A4). they promote the formation of amorphous 
phases (thus increasing the conductivity at low tem- 
peratures) and the compounding of impurities which 
ar then separated from the electrolyte, thus increas- 
ing the stability to the electrode materials. 35 

The composite, ternary polymeric electrolyte ac- 
cording to the Invention is prepared by dispersing into 
a solution of a suitable solvent (for example acetoni- 
trile) the three components, i.e. the polymeric compo- 
nent (e.g. ethylene poly(oxide)), the metal salt conrv- 40 
ponent (e.g. lithium perchlorate) and the ceramic ad- 
ditive (e.g. molecular sieves) in suitable proportions, 
for example according to the weight ratio of 10:20:70 
referred to ceramic additive/polymer/salt. The disper- 
sion is homogenized, concentrated and poured onto 45 
a substrate of inert material, for example plastic ma- 
terial. The solvent is then further evaporated until a 
self-sustaining membrane is formed. 
The addition of a ceramic additive causes three es- 
sential improvements over the known compositions, so 
i.e. the electrolytes formed only by the combination of 
the polymeric component and the metal salt. Such im- 
provements forming the characterizing part of th 
present invention are shown in the accompanying 
drawings and disclosed in the following d scription. 55 
In the drawings: 

Fig. 1 is a diagram of the mechanical stability of 
the composite electrolyte according to th inven- 



tion and that of a known electrolyte; 
Fig. 2 is a diagram of the conductivity of the conrv 
posite electrolyte according to the invention and 
that of a known electrolyte; 
Fig. 3 is a diagram of the impedances of lithium 
cells based upon the composite electrolyte ac- 
cording to the invention and the known electro* 
lyte. 

The improvements achieved by the composite 
electrolyte of the present invention are as follows. 

A) Increase in the mechanical characteristics. 
The dispersion of the ceramic additive leads to the 
development of a solid matrix which enhances as a 
whole the mechanical stability of the electrolyte. This 
effect is experimentally proved by the diagram of Fig. 
1 showing a comparison between the stability in the 
time of the resistance of the composite electrolyte ac- 
cording to the invention and that of a known electro- 
lyte. The measurement has been carried out by 
means of cells under pressure and then the reduction 
in the resistance indicates a reduction in the distance 
between the electrodes, which is to be referred to the 
fluidity of the electrolytic material. 

From, Fig. 1 of the annexed drawing it is evident that 
the mechanical stability of the composite electrolyte 
is greater than that of the known electrolytic. Such 
feature makes the composite electrolyte capable of 
being easily shaped and then it is preferably used for 
devices of practical application. 

B) Increase in the conductivity. The presence of 
the additive under the form of particles of small diam- 
eter dispersed in the system inhibits the crystalliza- 
tion of the chains of the polymeric component and 
promotes the formation of an amorphous structure, 
which is essential for assuring a fast ion mobility. 
Such improvement, which is of basic importance for 
the technological applications as it allows low temper- 
atures to be applied, is proved in Fig. 2 in which the 
conductivity of the composite electrolyte according to 
the invention and that of the known electrolyte are 
compared. 

C) Increase in the chemical stability. The ceramic 
additive entraps the traces of water impurities, thus 
taking them away from the electrolyte, by virtue of the 
well-known hydrophile characteristics. As the impuri- 
ties are responsible for the etching of the electrode 
materials and in particular the metal lithium, their re- 
moval gives the composite electrolyte a greater iner- 
tia over the conventional electrolyte. This is proved in 
Fig. 3 which compares the impedances of symmetric 
lithium cells based upon both above-mentioned elec- 
trolytes. It is seen in the figure that the resistance of 
the interfac electrode/electrolyte d signated by Ret 
increases in the time in case of cells with convention- 
al electrolyte but remains substantially constant in 
cas of cells with composite electrolyte. 

The results prov that in th first cas ther is a pro- 
gressive etching to lithium causing a growth of a pas- 
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livating layer on the surface thereof, while in the sec- 
ond case th condition of th interphas remains 
nearly constant. As the electrodic passivation leads to 
a d cay of the cell performance, its elimination is a 
substantial improvement and assures the develop- 
ment of devices exhibiting a long useful life. 

The present invention Is described with reference 
to a preferred embodiment thereof, however, it should 
be understood that modifications can be made by 
those skilled in the art without departing from the 
scope of the present invention. 
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ating the solvent until a self-sustaining mem- 
brane is formed. 

11. Use of the composite polymeric electrolyte of th 
preceding claims in electrochemical high-en rgy 
accumulators. 

12. Use of the composite polymeric electrolyte of 
claims 1 to 10 in optical thin-layer detectors. 
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Claims 



A composite ternary, polymeric electrolyte, 
wherein it is formed by combining a polymeric 
component, a metal salt, and a ceramic additive. 

The electrolyte of claim 1, characterized in that 
the polymeric component is ethylene poly(oxide). 

The electrolyte of claims 1. characterized in that 
the metal salt is lithium perchlorate. 

The electrolyte of claim 1. characterized in that 
the ceramic additive is a molecular sieve. 

The electrolyte of claim 1. characterized in that 
the weight ratio among ceramic additive, polymer 
and metal salt is preferably 10:20:70. 

The electrolyte of claim 1, characterized in that 
the polymeric component is formed of polymer 
chains containing oxygen and sulphur atoms. 

The electrolyte of claim 1. characterized in that 
the metal salt is selected from the class of mono- 
and/or multivalent metal salts. 

The electrolyte of claim 1. characterized in that 
the additive is formed of a substituted zeolite or 
other suitable ceramic compound. 



9. The electrolyte of claims 1 , 4 and 8, characterized 
in that the additive is in the form of particles of 
small diameter dispersed in the system so as to 
inhibita the crystallization of the chains of the 
polymeric component and to permit the use 
thereof at low temepratures. 

10.. A composite, ternary, polymeric electrolyte ac- 
cording to the preceding claims, wherein it is pre- 
pared in the form of an electrolytic membrane by 
dispersing the three components Into a solution 
of a suitable solvent, homogenizing and concen" 
trating such solution, pouring the dispersion onto 
a substrate of inert material and further evapor- 
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